llowever to obtain a better understanding of BWI noise more details are required on the features of tile turbulent flow in a vortex. This paper will describe an experiment which has been specifically designed to measure this flow using a single wing in a wind tunnel, and will show how the measurements can be incorporated into the BWI noise prediction scheme.
Comparisons of the results with rotor noise measurements will also be given.
Experimental Work
To provide the information about tile turbulence structure and velocity spectrum required for BWI noise predictions velocity measurements have been made on the tip vortex shed by a single rectangular NACA 0012 wing. 
where Up is the axial velocity deficit on the centerline. The experimental results suggest that vo=O.25Ur,1, ro=0.045c and UD=O.12Ur,I.
In general, this model gives a good fit to tile azimuthal velocity in the viscous core but underpredicts the velocity in the outer region, suggesting that the field is not decaying as rapidly as expected from the simple model given here. The width of the axial velocity deficit is also underpredicted, ttowever, in this analysis we are concerned with the velocity induced by lateral motions of the vortex core which will not be affected by errors in the outer region or in the axial velocity deficit. By using equations 1.8 and 1.9 in equations 1.5 -1.7 we obtain 2 2or _ u2 = < (Uo-_6 exp(-(_(r/r0)-))-(1.10) ( 1.12) 1.12 can be w2 = v2 = e2(C aV°ro)_ = 3"08(-_0°)2 (1.13)
In figure 1 .4 we see that v 2 " 2 = w'=O.OO64Ur, I and since Vo --0.24Ur_l and ro=0.045c, we can compute ¢ as 0.0086c. Figure  1 .4 is excellent.
The only noticeable error is in the predicted value of u a close to z=0. However the effects of finite probe size and low turbulence levels at this point may cause the predicted dip to be filled in. figure 1 .9, and gives remarkably good agreement with the measurements in this part of the wake.
Noise Predictions
Blade wake interaction noise is generated by the unsteady blade loads which result from the passage of the blades through their own wake. given by Brooks et al [3] . It is seen that the levels are of tile correct order of magnitude at the high frequencies, but do not predict tile low frequencies well. Tile peak of tile broadband noise in the measured spectra occurs at 1500 Hz, while the peak in the predicted spectra occurs at 4500 tlz. This indicates that the turbulence lengthscales in tile spiral wake are significantly shorter than required to predict BWI noise, and so the turbulence in the wake spiral is not the dominant contributor to the acoustic source levels.
UNSTEADY MOTIONS OF THE VORTEX
Tile blade vortex interactions which cause BWI noise occur when the vortex core is perpendicular to the blade span, and so if tile vortex is stationary there are no velocity fluctuations which occur as the blade passes through the vortex with a constant displacement from the vortex center. Itowever if the vortex has a random lateral displacement from its mean position then there will be unsteady velocity fluctuations on the blade, since the velocity distribution will move relative to tile blade surface. The upwash will be anti-symetric about the instantaneous spanwise location of the vortex core, and the spatial location of the distribution will be time varying in blade based co-ordinates. The anti-symetric feature of the upwash gives an anti-symetric unsteady load distribution which is acoustically inefficient, since it is equivalent to a quadrupole source mechanism. Also the lateral motions of tile vortex are predominantly of low frequency, and so it would appear that this mechanism of generating unsteady loads on tile blades is not acoustically important. Ilowever, since the spiral wake turbulence does not account for tile measured BWI noise spectrum, calculations have also been carried out to evaluate the noise generated by the lateral motions of the vortex. The acoustic field from a blade moving through a vortex with lateral motions the flow can be modelled as described in section 3. 
